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1... UPPER LIMIT TORQUE VALUE (Tmax) 



(57) Abstract: A device and a method for controlling a 
primer mover, the method comprising the steps of starting 
to limit the torque of a motor according to a map showing a 
relation between an angular acceleration ( Of ) and an upper 
limit torque value (Tmax) when the angular acceleration of 
the rotating shaft of the motor rises and a slip is considered 
to occur on a drive wheel to limit the torque of the motor 
to the upper limit toque value (Tmax) provided when the 
angular acceleration (Of) reaches a peak, releasing the 
limitation of the torque to the upper limit torque value 
(Tmax) corresponding to a torque limitation amount ( 8 1) set 
according to the degree of the slip when the slip is considered 
to be converged by the lowering of the angular acceleration 
(Of) by the limitation of the toque, and steppingly releasing 
the torque limitation amount ( 6 1) (namely, upper limit 
torque value (Tmax)) by using a releasing amount and a 
releasing time according to an accelerator further depressed 
amount against an accelerator opening at the time of slippage, 
wherein the released amount is set larger and the releasing 
time is set shorter as the accelerator further depressed amount 
is more increased. 
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2.. ANGULAR ACCELERATION (a) 
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[Zlt. hJ^^VmMd s a f e (cS^TSg b;l/^ #ftJPS£ tl&o d 
<DHU*ftJPSfi<5 s a f e(DlSS:(*s HI 1 2 O h;l/^fJPl« $ safe 
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-C(D^F B ^lCfeUTBlT^B#^^ 8ms ecS) (C^UiSU^fT 

Mu*$jpgs<5 s a f eWLfei&nifr-^ywn'nistizt* n=?%m 

2Zyh4 0fl)CPU4 2lt £"f* =E — &1 2©@itNm^ A^] l 
Uf7^S 2 2 0) , A:fcU;tlElSfc£fcNmlC»^UT«ni£ga£f1- 
M?2> (777^S 2 2 2) . -eUTv ftiillff^llas I i p & 

7^S 2 2 4) , ffXU y7te%-£ilsT^t£^tm%.2ftZ>£> fa*> 

WlM&motCDfflLftiMcl a/dt #-hf P jfi^icfc* "f in 

il^a<Dfii^tr-^lCSUfc^S^«:*>J^b Uf'^S 2 2 6) , M 

$t!-^Iapeakt IT^^tS (X^y >^S 2 2 8) , £*ini£^ 
fcT-^fila peak ICS UTl^te^ £¥iJj££ tlfc<fc# iclifafc 
it -f ic * J V - J- y % 7 T 2> » 

^UT, ^^£*lfctf — ^fila peak ICI^IMSX U y ^£ffll$J 
■?Z>tc#><D hJ\s#mmm <5 s a f e £f£3£-r<5 Ufy^S 2 3 0). 
MU*ftJPSM<5 s a f e©iSlt HiWCtt* tT-^fila peaki 
hJU*$JPSS<5 s a f e H R O M 4 4 

TZ> bfr&VmMd s a f e#Sft£*l& C©7y^O- 
3 (Cfst. C<OV-/yii, 0 1 3 iC^fcfc? IC, ^An^^a<0 
e-^fapea k < It £ MU^ftJPS« 6 s a f e £ UT* 

^^iS^tS^^tl^tttt^WUT^^o MI^$«JPSS<5 s a f el*. S 
^Wicliv a^#lcd: U T^-fe^^y^3 3 L£*iTS£$iJ6*Mc 
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b #»S!IU:* U *yyUTiKim 1 0 j&^£E&^S££:<5tf)£B£±-r& 
05 (C + # /«£ fit t & Z> <fc 5 [Z m tt £ ti 3 *> tf> U £ . 
5 h^^fJPSaa s a f e*^^$n-5«h. mm<DXV y?mT 2 TlJI 
HA c c s I i p £7&-teJ\smm A c c £A2l U (X7=-y 2 3 
2) , Z^-fe;H6l^ii Ug A A c c (=Acc-Accs I i p) ^rft 

It5 (Xf'^S 2 3 4) „ fl/t, tn*ufcT^-fe;ua**u*A 
A c c £X U y 7R*7*-feJHB£A c c s I i p <h(eScH\T MU^ftJ 
10 PIS <5 s a f eOM^mm t £1£3£L (X^y S 2 3 6), Wifely fc 
OTnffi8rMI t^iifS^T^O (^f'^S 2 3 8) „ ftiSRIH) t <Dt£ 

yS2 1 4 (PMSTffl 1 0<D ^yZft n^WV? <5 ^ (h 

15 ^ftJPKM <5 1 ©JSJfcl$IHI«fcy «bJSlM»IB(cia:3£f «©*f»*Ut^. 

■*IH t MU*»JIMt0 s a f e$^IHyt (X^y 

2 4 0) , ^^-^V^TtS. ftfc, MI/^ftJPHMS safe 

ft? <b<Dt [sT*>Mt>te^o :Hfc h^ftJRBM 5 s a f e (DWcfet 
20 j&P£tt, ^tttflfCte, RAM4 6©PlfSMlCh;^«l(5 safe 
<7>fiI£gi*&ifC£lCcl: Ufrfctotl-So R AM 4 6 <^m^^lCS#jA 
£ftfc hJU^ftJPBS <5 s a f e WfilUfcv HI 7 ©7 'J y ^JR3C«f»J»^- 

fXDMi-ci^sn, siiicisns. jut, S7U7^i4i/ 
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Tfttefrn&o UtttfllCUi:, hJl^ftJRBfi<5 s a f ei^$n5t, 
HI^HH]RB«5 s a f e#A?l£ft Ut^S 17 0), Ml/^ftJRR 
§5 1 t bJl^tlJPIS 6 s a f e <h<D*Q ( <5 1 + <5 s a f e ) IC*0*1\ 
ThJ^±?llTmaxr^$nS UtV^SI 8 2) . £ d T? I* . 

^1X^5^6, MW**JRR8 0 1 <h Ml^ftJPSS 6 s a f e <h(Dffi(C 
SC?UTi6(D77^e) h;U^±PlfltTma x^SUi-^ 1 2fr 

y ^si so) v ??*y y:/©eft#**<ftto»Sa#Hu**Jiss 

5 1 t b)l#®mmd safe £<D;fn£i£*.TU3<!:£i;:UIU IlCh^ 
fitffflmZfts KM/^ftJPSfiS 1 <t MU^ftJRKSS safe <b^*n^^ 
a <bC7)*Q (51+dsafe + a) (CS^UT MU*±RRffiTm a xA« 
t£5££*l (77 7^S 18 2). CCD HU^±PBfiiTm a x [C^oT^E 
1 2 #lBiljit«£n&:: <5o y7om&iz&lt> 
£>-T. h;U^^JR8a<5 1 £ h;i/£&JRR» <5 s a f e <hc7)W (cS^^T h 

m 1 4 IC^-TJCP IC, t — * 1 2 <D®&$to<Dft1}U&& a Wfflfe * s I i 
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i£3t£*U ntomm<x&¥-#lzm\stzm*T''£<DtZ-'!7mot peak 
iZttfo-fZ h;U^±RSfilT m ax (IT 1 ) #^:J££ft<5 (014 
(a) #M) c Z.<Dt£WLfe2ftlt h;U^±RS<lTm a x (iT 1 ) I*. 

;l^ftJBB§0 1 tC**/&-r<5 MU^±PSfitTm a x (1T2) 

#ii$ns (eh 4 (b) #n) . zo^jir&mmtifOhJifmmm 

10 g#IC<J;<5T^-feJU^$Ol' 3 3 (DT^"k;H^*-ii US A A c c IZfoCfc 
1&®immWUy&-? -S<t. 7^-fe;HS§*Jf UMA A c c ic^Dfc^Hi^ 

& Ml^±PfHlT m a x (iT3) £T h;i/£ #ft*§ 2*1-5 (01 4 
(c) #88) o :ct\ d<D h^^O'^HilCcfcys^U ^/^^^^Ufe 
15 <h#(cli, MP* ftJPKfi<5 1 <hH^U y Zfiz&V ±misfrn 

la&MaVtZ-Zma peak t (Dm iztifc? 2> h^^±PIfilTm a x 

(iT4) iz&t bju*t)m®mt£nz> (n 4 (d) #m) „ co<t 

ftAn&Jgatf) hT-^ffia peak ICS^^T MU^ftJPSg a s a f 

20 U t-JUfUmmd 1 LhJUZUmmd s a f e £(D%\lZtt 

m-?Z> HI/£±PBfilTm a x (IT5) (C MU^ <E>#mil§#ftJRB£ 
(H11 4 (e) o Ml^ftJPISS saf elt T^-feJUSg 

^iiuaA a c c iz^cxmmmm^^^rm^tis stf mu^ps 

15 1 0)»IC^JSt§h;^±ISiTmax (fT6) iC^Th^^^ 
25 ^!)§£ft£ (0 14 (f) o 
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;U^y;U3 3<o^»i|UiAA c c (cjSDT MU^ftJRStf>iill&<P^ 

«rlW£®<ttJ£T<5*>&* ISiftH 18 a, 1 8 b©7'J yZf^nmO^ 
ua>fcv 7^-fc;U^^;U3 3<D»**UtJ:S h^^*JRB©»» 

•£ftmmmoitffflB<* s I i p£±I§]o7c:<i:£U:(i* ^JffliitaWlf- 
^ fit a p e a k IcSoUnTW:* U y -JWmmttSi&O %>1t.tb<0 
bfrfiUmmd s a f e^itl^ I8:££*lfc hJ^SIISifi safe 

S1 3 OO&miZ&^Tniam&atimiMa s I i p£r±Hlo7b<!:¥»J;£ 
£ftfc<fc#lc:xy yZfm.my'y^F 2*fll1 *»6fito icu-fcy ht^M 
g^lfcttntf^. Cpt-tKis XUy^SE^^F 1 <7>{il#<iI1 <!: 
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iic&^o coi^cit bjizmmmd s a f e ICHtSlllCO^ 

T (i IS (* <5 £ 9 (i ft t * © (* %i m Tf & -5 . 

p^tt^iB&f^o *jsffli©isi»«©«ij»««2 om ^»nilJta |C»^ 

10 r tomm ($iiiAv) icg^t\T*y •^t*mi/tt-^t»! 

^l* ffi n J£ *& a ^ - 5 1 V Id S r5 1\ T fr £: to ti -5 c 
15 ^SA^*'J^L/ (7t7^S 2 7 0) v jg3.TU3<!:¥'J^£ft'5><!^ X 

y y?t)m£.isfc£mmzn* x u y^n^y^^fp 3 £fg i icty h 

t7KT (77>y^S 2 7 3) , ^-^V^TtS. — 7?v 

jMAvatHfflvs 1 i p&mxT^m^tmfezti&t* xvyzfm 

20 t77^ F 3 ©i^i 1 TfeS^A^it 1/ Ufy^S 2 7 4) , 

nr. x u y7w.$L7?# f 4$n icty hut (xx^s2 7 

6) /^-f >^7t5. y^#F 3^fil1 -CtefcUifflSSnS 
<h, 77^F3, F4^tt(CfilO{cy-fey hl/T (Xf'^S 2 7 8) » 

25 ^ju-^v^^t-t^o 
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7^F 3fcJ:^7^^F 4 3&*&lCffi1 (Oih^lCfiXU y^lRSimftJfcP 

^m^r^n-So jut, &®m<Dmmiz?\.\TMWf z> 0 ttts. #vy7 
io u y zf§t^.mji-^>^mn^n^ts m^nw^-v hoc puut. 

h;U^$IJRSfi<5 2 ^A^-r^MS^rfT^P U77^S 2 6 0) o 

u t gn 7 05 hu^jpsss 2fS5£M3;u-? 1 >iCcfcyfss:£ft<5o ^ 
xy y^^^-7^^F 3««fiso*>6ffii (--try b £n/iH£ y v 

TR/f^B#Fa^ (0iJx.(£, 8ms ecS) IC|* y il L ^fj $ ft£ « 
20 f&J&KM<5 2^Itlt $i3V f , Vr^l Ut^S29 
0 ) , A 73 UTtm^SV f , V r 0} fl zi fC U S^^M A V &l\W- 1/ 
U7y7"S 2 9 2) , ^$|j£3£A VjtfRBffiV s I i p £iE^7cl§,£^ 

e»£K w*u/t*i»i*siA voftHiai^fitv i n t *rtm-r*«kffi*fr 

tSio Ut77 , S 2 9 4) o *tftj££A V(DB#F B 1»^fiSV i n t (Oftf! 
25 I** HiSlWCB, ifc5£ (2) &m^-CfttSLZ>1b<Dt Ufco dCT** At 
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Vi nt<-Vi nt + (AV-Vs I i p) • At (2) 

&k 2%mw-?2>z.£iz<kv \*)\,*mmm6 2^^^ur (t.tv^s 

2 9 6) , ^JU-^yZfeTtZo &*5* I(DJl/-f>T'lt MU^ftJ 
152 <hH#iiiS#fii V i n t £<DM&&tH-? T v ^fflm ITfef, it 

is £ftfc h;u^*JKSa 2 ci^iMt-^ i 2#m*iT£& bJ^<o± 

Rg-C&<5 MI/£±IBfflTm a x £«Jt-T -5 (7f'^S 2 8 2) . MP 
^±KiTmaxlt HI^EJRRfta 2|C*^TH6©7y^tfflO 

20 3£L, (777^S 2 8 4) % t-*g3fch;l>*Tm*#h;U*±PRffiT 

^±PKfiiTm a x Ut7^S 2 8 6) . ^L/T, MU^T 

m^SfhJl/fdil/Ti-^l 2^eiih^Tm*lCl.^7 
fffmtiZtlZ «k5t"^ 1 2 ^IgiftiiJ^I UT Ut^S 2 8 8) v 

2^e>ttS^$n^ b^*(*. 7'J y^&mffl-t&fcVXDiS.^ b)V? 
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ffcttHCl*. HI 6 (D7y ZflZtSl^X h Jl' £ $J PKft 8 2 [ r pm/8m s e 
c] [Cfct/fc-fS h;i/^±RgffiTm a x) lCftJPS£ft3<Z>-C\ 7U*;^ 
$) jft ft IC IIP $J -T £ C £ # T* £ -5 o 

10 ifimf) CK3t$ti*:h;U^«i|IS«tf 2*A^i"T* Uf*^S 3 0 0) . 
fUT, ArtUfcMl^fcJPM* 2£#fc-r**IJ«3fc«:A*l*-**&Sl 
*fffcH Ufy^S 3 0 2), »^^^^ofc^S^«r*J^-rSM 

mz'nte? Ut^s 3 0 4). h;w^*Ji»«« 2©»»s*tt, m 

^£*lTU<5itgiCfiJT}£II#P B 1^ 8ms ec^) icfcUSgUSfr 

mT^iz)UmmA c c s I i p <»:7^t;H3tA c c £A*i U (Xt*; 
20 3 2 0) % P9*0!>«IIICJ: U 7^-fe^i^*-liUaA A c c £9t*0 

Uff^S 3 2 2) % 7^t;PB*KIHAAc ct^'J V?&7 * 
t^IAccs I i p £lc*-3l\T h^1Hffi«tf 2<D#[fcll#IB t * 
i£3£-f 4 Ujy^S 3 2 4). C(DSiHF^ t (4, El 1 0O7y^i 

6) » juisttM t #i^ufc<fc*[c7*-feJui»*8i/*A a c c £a u 
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t5iiIA5 2(0j|||i|^D2$^U (^fy^S 3 2 8) . 
£ttfc#lfc*#D 2/2!t*PR£gA 6 2 UT (7x7^S 3 3 0). 

^f'^S 2 3 OTAJlLfc hJU^flUjRRSd 2A^«iA 5 2£*$D 
T HI^$>JPSS$ 2 £J8P£-r3*&3£:fr£:e> Uf7^S 3 0 6) „ M 

7f y^S 3 2 6 ©iititSntdii^F^ t A^jiUfc<!:*>J^^tl 

RKS «5 2 ICS^INT^E-^ 1 2 #Jfci*lT*£<5 hJU^ <£>±PST& 3 MU^ 
±PSfilTma x«:gl6<D^yy^fflt^T^^-r^ Ut^S 3 0 8) , 

t$nfe MW*±PKfflTm a x ^Ix.TU§*^*^l"]^b (XT-y? 
S 3 1 0) % ^-^^ MU^ Tm *tfi MU^±PfilT m a x £jgX.T 
^^J^tlfcch^ICte^-^ifc Tm * £ H ±ESfiI T m a 

xlzmiETZ Uf^S 3 1 2) „ f UT, bJU^ Tm * $18 h Jt' 

^t-^i 2 £i»ftj$p-r& Uf'^s 3 1 4) o ^©m. hji^ 

$IJ|5ga5 2©I#1fPUT. fiPB MI/£$JPS»<5 2*^±lC^^$nfc 
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fiiO IC'J -fey h L/T U7'^S3 1 8) , ^^-^V^r^T-r-So & 

yZft>m&.Ofc (^SiAV^HlV s I i p£±0ofc) 
<h^tC(i. IS) 1 5©7'J y^S^J^MSJU-^X^X^'y^S 2 7 3 
(DMSJCfclNTX'J y ^lRm^^^F 4<DfiI;0*fiI 1 J^6<it0 IC U te y I- 

UTU#* dtllC*tJ£UThJ^±ISfiiTma x UHgl\<iIlCfS:£ 

£*u h;u^#$jps£n-cu< (020 (a) ~ (c) . c<D<h 

3* h;U^^iJPSS<? 2(DliAnS(iv $$lliAV*«liVs I i p£± 

3 <£>Sg#.iiL»A A c c (cj&£Ti3^£n38?R£R«#lli& Ufc<i:i* IC 
D< T^te^^y^U 3 3 (D&frig HAAc c IC/& DT^^£*l&fl? 
H§A 6 2 fdtf bJbZVmmd 2^|g||LThJ^±P5ITma x (fit 
T4) *T? (HI2 0 (d) *&) v MU^frJ 

®<ovm&m2 o^mm^n^. ■?ts.t>-*>mmmi 8 a, is txpxu 
y ^*jm*ijuooaiE#tc«fc*aiisa)B«:(=»uT»*ssfl5S-r*c 
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o&tn^v nmm<Dmnm<D®m'&w.2 oiztsit^nmrnmaizm-^K 

&<hM*7UTfljiS^3fc<D<h UTfclf to&Uo COii^v SflPiS^alC 

10 mmmmAy izm-^^x^om^u^v y^^ttsTts^t'^jT* 

15 kf-^fitapeak [rpm/8rasec] iBI :/S§3eB* 
$JSP^-f >0)7T7^S 2 8 0 <DMS-CA^J$tlfe MU^ftJRB« d 2 
[rpm/8msec] <h£*nH Ufe%©(cS^t\Tig 6 <D "7 y ^^ffl 
Uth;i/^±RITma x^t^ ( T m a x <- g (apeak + 5 
2) ) 2*Sij|ltSt)Oi:lfcy. ^iPiS^a<Dbf-^fit 

20 a p e a kfc«fctf h ;U * $J PS M <5 2 ■SaH^tUfcai^fca^T 
hJU£±PHBTm a x^UTt-^ 1 2 &fflffl-f2> l/Tfe £ 

IN 0 *U y^iRmi^OSiJ^ITtt, *U y;7S6£lfc<&fli!l!W«fcH«lC, 

XiryJS 1 7 0"CA*J) £ftfc h^ftJRBMS ItXx^SI 70 
25 <D^ITA^$tlfc h;U^$iJPSM a s a f e £<D%\ (61Hsaf 
e ) &£CMifc}inaga#fiI<5 1 + 6 s a f e £j£;tTU3 «»: £ (Clifii 
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n+«safe tmn&ma tom (61+Ssafe + a) m 
1 8 ©X'J yZfW.ntifVmJl'-^XD^TvZfS 3 0 6©il"e^ 
i&rc&XTy 3 0 OOIIT'A^) £tl£: MU^ fJI&M <5 2 
JjnmbfcfctfHcao'UTIl 6 ©7y^*l^T h-H^±l8fcTm a x £ 
ISJS (Tm a x<-g (fi 1 + 6 s a f e + fi 2) ^fcttg (51+fis 
afe + 62 + a) ) ~t 2> *><D t Otc U * ft^iSU^lcSo'lNT h 

nijijTii, banm 8 a, is b izmmzftfrmmn&izm&itoizm 
*<Dm?}Amm\zi®ffi&}izmm2ftiz : E:-'? i 22:11*. 3 swum oic 

M^-S^-^l 2<2$i]$P£LTl&fEL/i:#. IE a 14 (Zlfi&ltt [C 1ft tti 
pic, X>>?>1 1 1 <h. i>y>l 1 1 Ic^nfc^^^'J^t 

i i 7t, zf?*$ u 4^ i 1 7 ic^^snfc^imni^^:^-^ 1 1 3 
i 2 L&ffixz^t>*p&®mftmwL<D/\'(7v y K^i&mi i oicjgra 

t§C<!:t)Tt§^ HI 2 2 Iz^-T £5 IC, i>i?>©2 1 1 OtH^itt 
lC^a$nyb-f >^--P-^ 2 13a <hSg&ift2 18 a, 218b 

ii$nfeiBi*i*[c^y^{j-etifeT^^-p-^ 2 1 3 btzmis^o 

t-O-^21 3at70^-n-^2 1 3 b t(DMffi&lteftmiz£. U 
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v Ksii^ 2 1 0 izmmtz>z\t<b-z&z> 0 m^it* m 2 3 tc^ 
.fcpic igsj$i3 isa, 318 b izmmt£tutmwitoiz&&m 3 1 

31 it, i>^>3i 1 <Dm®T*&^Tmm$Aizmm® 3 1 
ttKD^-* vtcL y x >>> y&uw u f & <t *> <£ u» 
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m&7 * * Jim ft (omtma. mriexy y^fcta^i&tcfcy xy ^ 

5. W3K3M3SA:tt4IB|||0!)N[n«O!>«l«PSB-eft9T. 
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6. »#JI1 t£l\U5^?ftfr^m<DWim®<D®mgiW.T*$>^T. 

muhj^^umum^mts ninety -/^#&aj£ft/^icmfi£mn 
ie m & s g ^ ic s -3 u t mi is h ; u * ffl m <d m m & m w. u x m te ®j a £ 

§lj ® ll~ o 

iBxy y ?*&tb misled: vnx y y^ttfflsti/t^^ccii*. iss^y 

^ Rg^ 29 ffi x. -5 o 

Mic *iB«ftifc*fc(i«tEa[»«©iiiiB»oftiina***a^*ft 
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1 1. m»«<bW**l Ji^U 1 0^-rti3&>EK©l5Wi«©«iJ»Siai: 

(b) ffiMZXTV? (a) (Cct UX'J v zrtfitkfc-Zfttciil*. UXVy 
JcST^-k^^^^^bSlcS^UTBulBX^^y (b) ICcfcSMU* 

mu7* : b)i'&ft<Dmtmiz. mux^y? (a) ickuxu^^ 

1 4. Ift&Jgl 2$fclJ1 SfE^OJUh^O^J^^ji-efeoT, 
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m 2 



Vr. ^-$!3iE?SSiCNm0>Aa 



I 



Tm * =f (Acc, V) 



I 



or=Nm— IdlslNm 



mis. 



SI 00 



S102 



S104 



S106 



S110 




S108 



flam 
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m 5 



C 



3 




a peak*- a 



h;U^±(&fifiTmax(D 
Tmax*-g( a peak) 




Tm * <— Tmax 



S150 



S152 



S154 



S156 



S158 



S160 
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m 6 



Tmax 
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7/22 
H17 



I 



M^ftJI&fiSI. SsafettA* 
I 



<51<-<51-AS1 



S182 



h;K7±ISfilTmaxCD^^ 
Tmax<-g( or + 5 1 + 8 safe) 

1 



Tmax<— g( 51 + 5 safe) 



No 



Tm * «— Tmax 






S170 



S172 



S174 



S176 



S178 



-S180 



S184 



S186 



S188 




F1 , F2<-0 
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m 8 



C 



D 







1 ► 
















Of =Nm- 
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